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(54) [ Title of the Invention ] Adhesive Agent and Semiconductor Device 
(57) [ Abstract ] 

[ Object ] To provide an adhesive agent with which the wire bondability to a 
semiconductor pellet is not lost after the semiconductor pellet has been joined to a 
semiconductor pellet attachment member, and a semiconductor device with superior 
reliability, in which a semiconductor pellet and a semiconductor pellet attachment 
member are joined by the cured product of this adhesive agent. 
[ Constitution ] An adhesive agent for joining a semiconductor pellet to a 
semiconductor pellet attachment member, composed of (A) an organopolysiloxane 
having at least two silicon atom-bonded alkenyl groups per molecule, (B) an 



organopolysiloxane having at least two silicon atom-bonded hydrogen atoms per 
molecule, (C) an organosilicon compound having a silicon atom-bonded alkoxy group, 
(D) an organic or inorganic spherical filler whose particle diameter is 10 to 100 \im and 
whose major and minor diameter ratio is 1.0 to 1.5, and (E) a catalytic amount of 
platinum or a platinum compound; and a semiconductor device, characterized in that a 
semiconductor pellet and a semiconductor pellet attachment member are joined by the 
cured product of this adhesive agent. 
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[ Claims ] 

[ Claim 1 ] An adhesive agent for joining a semiconductor pellet to a semiconductor 
pellet attachment member, composed of: 

(A) 100 weight parts of an organopolysiloxane having at least two silicon atom- 
bonded alkenyl groups per molecule; 

(B) an organopolysiloxane having at least two silicon atom-bonded hydrogen 
atoms per molecule (the amount in which component (B) is contained is an amount such 
that there are 0.5 to 3 mol of the silicon atom-bonded hydrogen atoms in component (B) 
per mole of the silicon atom-bonded alkenyl groups in component (A)); 

(C) 0 to 10 weight parts of an organosilicon compound having a silicon atom- 
bonded alkoxy group; 

(D) 0.1 to 100 weight parts of an organic or inorganic spherical filler whose 
particle diameter is 10 to 100 \im and whose major and minor diameter ratio is 1.0 to 1.5; 
and 

(E) a catalytic amount of platinum or a platinum compound. 

[ Claim 2 ] An adhesive agent as defined in Claim 1, characterized in that the standard 
deviation of the particle size distribution of component (D) is 0.3 \im or less. 

[ Claim 3 ] An adhesive agent as defined in Claim 1 or 2, characterized in that the 
content of low molecular weight siloxanes having an evaporation pressure of at least 
10 mmHg at 200°C in component (A) is 500 ppm or less. 

[ Claim 4 ] A semiconductor device in which a semiconductor pellet and a 
semiconductor pellet attachment member are joined by the cured product of an adhesive 
agent as defined in Claim 1, 2. or 3. 

[Translators note: Abbreviated at client's request.] 
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(54) [ Title of the Invention ] Adhesive Agent and Semiconductor Device 
(57) [Abstract] 

[ Object ] To provide an adhesive agent with which the wire bondability to a 
semiconductor pellet is not lost after the semiconductor pellet has been joined to a 
semiconductor pellet attachment member, and a semiconductor device with superior 
reliability, in which a semiconductor pellet and a semiconductor pellet attachment 
member are joined by the cured product of this adhesive agent. 
( Constitution ] An adhesive agent for joining a semiconductor pellet to a 
semiconductor pellet attachment member, composed of (A) an organopolysiloxane 
having at least two silicon atom-bonded alkenyl groups per molecule, (B) an 




organopolysiloxane having at least two silicon atom-bonded hydrogen atoms per 
molecule, (C) an organosilicon compound having a silicon atom-bonded alkoxy group, 
(D) an organic or inorganic spherical filler whose particle diameter is 10 to 100 \im and 
whose major and minor diameter ratio is 1.0 to 1.5, and (E) a catalytic amount of 
platinum or a platinum compound; and a semiconductor device, characterized in that a 
semiconductor pellet and a semiconductor pellet attachment member are joined by the 
cured product of this adhesive agent. 
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[ Claims ] 

[ Claim 1 ] An adhesive agent for joining a semiconductor pellet to a semiconductor 
pellet attachment member, composed of: 

(A) 1 00 weight parts of an organopolysiloxane having at least two silicon atom- 
bonded alkenyl groups per molecule; 

(B) an organopolysiloxane having at least two silicon atom-bonded hydrogen 
atoms per molecule (the amount in which component (B) is contained is an amount such 
that there are 0.5 to 3 mol of the silicon atom-bonded hydrogen atoms in component (B) 
per mole of the silicon atom-bonded alkenyl groups in component (A)); 

(C) 0 to 10 weight parts of an organosilicon compound having a silicon atom- 
bonded alkoxy group; 

(D) 0. 1 to 1 00 weight parts of an organic or inorganic spherical filler whose 
particle^diameter is 10 to 100 \irr\ and whose major and minor diameter ratio is 1.0 to 1.5; 
and 

(E) a catalytic amount of platinum or a platinum compound. 

[ Claim 2 ] An adhesive agent as defined in Claim 1, characterized in that the standard 
deviation of the particle size distribution of component (D) is 0.3 jam or less. 

[ Claim 3 ] An adhesive agent as defined in Claim 1 or 2, characterized in that the 
content of low molecular weight siloxanes having an evaporation pressure of at least 
10 mmHg at 200°C in component (A) is 500 ppm or less. 

[ Claim 4 ] A semiconductor device in which a semiconductor pellet and a 
semiconductor pellet attachment member are joined by the cured product of an adhesive 
agent as defined in Claim 1, 2. cr 3. 

[Translator's note: Abbreviated at client's request.] 
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(54) [ Title of the Invention ] Die Bonding Resin for Semiconductor Chip, and 



Semiconductor Device in Which This is Used 



[ Claims ] 

[ Claim 1 ] A die bonding resin for a semiconductor chip, containing insulating 
particles of various sizes having a diameter of at least 10 jxm, wherein said die bonding 
resin is characterized by containing at least one type of metal oxide, metal nitride, glass, 
or other such inorganic insulator with a [particle] size of 50 to 1 00 \xm in an amount of at 
least 5 wt% as insulating particles. 



[ Claim 2] A die bonding resin for semiconductor chip as defined in Claim 1, 
characterized in that the insulating particles are Si0 2 . 

I 



[ Claim 3 ] A die bonding resin for semiconductor chip as defined in Claim 1 or 2, 
characterized in that the main component of the resin is either an epoxy resin, a 
polyimide, or a silicone resin. 



[ Claim 4 ] A semiconductor device, characterized in that a semiconductor chip is 
mounted on a substrate using a die bonding resin containing insulating particles of 
various sizes having a diameter of at least 10 jim, wherein said die bonding resin contains 
at least one type of metal oxide, metal nitride, glass, or other such inorganic insulator 
with a [particle] size of 50 to 100 jim in an amount of at least 5 wt% as insulating 
particles. 

[ Detailed Description of the Invention ] 
[00011 

Field of Industrial Utilization 

The present invention relates to a die bonding resin for a semiconductor chip, with 
which a semiconductor chip is die bonded onto a metallization substrate or a metal board, 
and to a semiconductor device in which this die bonding resin is used. More particularly, 
it relates to these in which there is no need for electrical connection between the metal 
board or the metallization on the substrate. 

[0002] 
Prior Art 

Conventional die bonding resins for semiconductor chips, and semiconductor 
devices in which these are used, will be described through reference to Figures 2, 3, and 4. 
An epoxy resin in which Si0 2 is used as a filler has generally been used for these 
conventional die bonding resins. Because the filler 5 used here was not manufactured on 
the premise that insulation would be ensured between the metallization 3 and 
semiconductor chip 1, or the metal board and semiconductor chip 1, on the substrate 2, 
particularly in the case shown in Figure 4, where the die bonding is to the substrate 2 



1 



having a metallization conductor 4 with a film thickness of 7 to 40 \it, because of the 
smaller and non-uniform diameter of the filler 5, a drawback was that there was not 
enough space [between the components] for insulation to be ensured. Consequently, this 
meant that either no conductor metallization was provided to the portion where the 
semiconductor chip 1 was to be die bonded, as shown in Figure 2, or an insulation layer 7 
was provided over the conductor metallization 3 so as to ensure insulation, as shown in 
Figure 3. 



[ 0003 ] 

Problems Which the Invention is Intended to Solve 

With this conventional semiconductor device, in the case of Figure 2, for example, 
the die bonding area could not be effectively utilized for conductor metallization, so there 
was a limit to how small the semiconductor device could be made. In the case of Figure 
3, meanwhile, it was possible to utilize the die bonding area effectively, but because the 
conductor metallization had to be protected by an insulation layer, the substrate was 
comparatively expensive. 

[0004] 

Means Used to Solve the Above-Mentioned Problems 

The present invention is a die bonding resin for a semiconductor chip, containing 
insulating particles of various sizes having a diameter of at least 10 nm, wherein this die 
bonding resin contains at least one type of metal oxide, metal nitride, glass, or other such 
inorganic insulator with a [particle] size of 50 to 100 \im in an amount of at least 5 wt% 
as insulating particles; and is a semiconductor device in which a semiconductor chip is 
mounted on a substrate using a die bonding resin containing insulating particles of 
various sizes having a diameter of at least 10 jim, wherein this die bonding resin contains 
at least one type of metal oxide, metal nitride, glass, or other such inorganic insulator 
with a [particle] size of 50 to 100 ^im in an amount of at least 5 wt% as insulating 
particles. 



[0005] 




Operation of the Invention 

The present invention involves the use of a die bonding resin for a semiconductor 
chip, containing insulating particles of various sizes having a diameter of at least 10 \im, 
wherein this die bonding resin contains at least one type of metal oxide, metal nitride, 
glass, or other such inorganic insulator with a [particle] size of 50 to 100 ^m in an 
amount of at least 5 wt% as insulating particles. This allows the resin layer required for 
insulation to be obtained, and affords a more compact device. The purpose of specifying 
the insulating particles in the present invention to be 50 to 100 \i in size is to ensure the 
resin layer required for insulation with respect to a metallization film thickness of 7 to 
40 \i. The reason these particles must be contained in an amount of at least 5 wt% is that 
this is the amount necessary to obtain a uniform dispersion of the insulating particles 
within the die bonding resin. 

[00061 

Working Examples 

Working examples of the present invention will be described through reference to 
the figures. Figure 1 is a working example of the structure of a semiconductor device 
pertaining to the present invention. The substrate 2 is usually made of a ceramic, but a 
printed board, a metal board, or the like may be used instead. One or both sides of the 
substrate 2 have undergone conductor metallization 3 with a metal having good 
conductivity, such as Ag-Pd or copper. The conductor metallization 3 is not necessary if 
the substrate 2 is a metal board. Si0 2 is used as a metal oxide (insulating particles) with 
the die bonding resin 4, and in this example the mixing ratio of resin to Si0 2 is 6:4. In 
this case, Si0 2 controlled to [a size of] 50 to 70 |i has been uniformly dispersed in an 
amount of at least 10 wt%. The particle size distribution of the Si0 2 used here is as 
shown in Figure 5, and when this material was contained and used in die bonding, it was 
possible to ensure a spacing of 75 \x between the substrate 2 and the semiconductor chip 1. 
The film thickness of the conductor metallization 3 will vary with the material, but is 
40 \i at most, so the spacing between the conductor metallization 3 and the semiconductor 
chip 1 is about 35 ji, meaning that an insulation layer composed of die bonding resin and 
at least 35 thick is obtained. 



[0007] If this die bonding resin is an epoxy resin, the insulation resistance will be over 
10* MHcm, so in this example an insulation resistance of over 35 x 10 5 MQcm can be 
ensured. The main component of the die bonding resin 4 used in the present invention i- 
an epoxy resin in this working example, but it may also be any other resin with good 
insulation properties, such as a polyimide or silicone. Si0 2 is used for the oxide that 
serves as the insulating particles (filler). The mixing ratio of the die bonding resin and 
the insulating particles (filler) is not limited to 6:4, and can be set as desired as long as it 
is in the range of 5 wt% or higher, at which the object of the present invention will be 
achieved. 



[0008] 

Effect of the Invention 

As described above, by using the die bonding resin of the present invention in the 
die bonding of a semiconductor chip, sufficient insulation can be ensured with the die 
bonding resin alone, so there is no need for any special consideration about the conductor 
metallization where the semiconductor chip is to be mounted, and space can be utilized 
more effectively. At the same time, since there is no need for an insulation film over the 
conductor metallization where the semiconductor chip is to be.mounted, substrate costs 
can be kept low. Another benefit is that the thickness of the die bonding resin layer 
between the semiconductor chip and the substrate can be controlled as desired. 

Brief Description of the Drawings 

Figure 1 is a diagram of a working example of the present invention; 
Figure 2 is a diagram illustrating prior art; 
Figure 3 is a diagram illustrating prior art; 
Figure 4 is a diagram illustrating prior art; and 

Figure 5 a graph of the Si0 2 particle size distribution in a working example of the 
present invention. 
Key: 
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